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(54) KOHCTPYKUHfl 3A60H CKBAttWHbl 
(57) H3o6peTeHwe otmocmtc* k KOHCTpytcuuw 
CKBaxcwMW. Ue/ib - yMeHbweHue TpyAoeMno- 
ctm pa60T. noc/ie 6ypeHw« ckbsjkwhw ao 
kpob/im npOAYKTMBHoro o6beKTa 4 cnycicaK)T 
3Kcn/iyaTau»ioMMyio iconoHMy 1 m ueMeHTMpy- 
kit ee. fla/jee ocymecTB/iaKU eypemie npo- 
AyxTMBHOro o6bCKT3 4 AonoTOM. A^aMeTp 
KOTOporo MeMbiue BHyTpeHHCro A^aMeTps 
3KcnjiyaT3UM0MM0rt ko/iohhu 1. nocne Mero 
pacuwpj»K)T ee p33ABw*hwmw pacuiwpMTe- 

flflMM. BbinO/IHHK)T P360TW OO M3M©pGHlilO 

4>axTMMecKoro AwaweTps ciao/ia cxBa^MHw. 
Co6wpaioT nep4K)pnpoB3HHyio o6caAHy»o ko- 
/lOHHy (nOK) Tpy6 3 M3 Meta/ina c naM«Tb»o 
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uumiHnpiwecKOM AopMm c napyttnuM ah*v 
MeTpoM. paBMMM AnaMeTpy pocujupenHoro 

ClBOn3 CKOOMMMW. H BHyT pCHMUM fluaMCTpOM 

6onbiue onyTpeHHero awaMeTpa aKcn/iyaiaun* 
OHMOii koaohhw. nepCA cnyCKOM b CKBaauiny 



W3o6peTeMue othochtch k Hc4>Tcra30A0- 
6wMe m moxct 6uTb iicnoAbaoaano npw cipo- 

HTe/lbCTBe CKSdXCMH. 

H30CCTH3 KOHCTpy<UV1« 3360fl CK83>KUHW. 

BKAK)H3K)iuap OKCnAyaTautiOMHyio Konomiy. 5 
cnymeMHyK) ao KpOB/in npoAyKTvisiioro oGbex- 
Ta. noTatinyio KO/iOHny c ncp<t>opiipooanHUMn 
OTeepCTUflMw (lucnsiMii). ycT3noB/i6MMy*o npo- 
TManpoAyKTMOHorooObOKTa. npw 3TOM>iapy>K- 
HblW AH3MCTP noTafiMofi koaohhw Menbwe 10 
AnaMRTpa ctbo/13 CKfi33Kt*ribi, a nocAGAHuvi 
Meubiuo oMVTpCMM^ro Awawcrpa DKcnnyaTa- 
ihohhoi: KonOMMbi. 

0.".n.i/:r# e a3mho* KOMrrpyicumi 3a6oa 
BHyTpcinm* A"«»« r - T P norafmoM ncp<lK>pupo- 15 
33MMOfi koaohhw cvmecTBenno MCHbUje BnyT- 
peH«cjro A«aMCTpa 3iccnnyaTauiiOHHOi4 
koaohhw. mto onpeAcnueT Muaieyio npoAYKTWB- 
hvtk ckbo.kiimu « 33TpyAH»0T CC o6CAy*MB3- 
in"? i: cn.ivaTmtttO 20 

• Ipn i«;vhvi;hi r.o.ihu'raoro 3H30pa Aao/ie- 
mmc «ia ticmcy CKon;Kit»ui u nponeccc cc 3kc- 
f!- ; a:.ian;' yMCML.iuaeTC» n co opCf-teHeM 
np;icroonbH3w 3ona c-caxwtbi paapywaeTca 
noc.-.cAMee 73k)kc npiiBOAvn k pa3pyiiJCHMK> 25 
ncraiiMoCi koaohhu 

HstiGoAee 6mi3»ca k npeAAsrseMoii kohct- 

PyKUt^ CK03KVlMb». OK,TK)M3K)U4a« 3KCn/iy3T3- 
anOMM/O KOAOHHy. cnymeHHy>o AO kpobam 
npoAyKTUBMoro o6be*Ta. pactiinpennwa ctbo/i 30 
CKoa>KiiMbi b MHTepBane 3aneran;i» npoAy** 
TtiBMoro oGbCKTa. noTawnyic nep<t>opupooaH- 
Hyto KonoHHy oocaAnux Tpyft. ycTanonnenHyK) 
npOTUBMHTcpoana 3aneraHM« npo/iyKinoMoro 
o6bCKTa. npu 3tom aa* npeAy«pe*ACMw« paa- 35 
pyiueHMR nnaCTa KCAbuCRoe npocipanCTuo 2a 
noTa*HOw koaohhom HaGnaaiOT rpABuwno- 
necsBHWM ^unbTpoM. l43oeCTna« KoncrpyK- 
una CKBaximbi o6n3AaeT cienyiouiMMM 

MeAOCT3TK3MVt: 0WC0K3 TpyAOCMKOC Tb pa6oT 40 
no co3AaHHK) rpaBuviHO-neCManoro <t>winbTpa; 
nD Mepe aKcrwiyarauMH rpaamiHO-nccMnHw* 
<t>wAbTp 3a6nB3CTcn u npoAYKUiOHOCfb ckb3- 
xwhw yMeHbiunercn: Manum A^a^eTp noT.-nV 
HOW KO/lOHHb) onpeAO/lflCT m n 3 K y K) ^5 

npoAyKTHBHOCTb CKoaxuHw m 3aTpyAHaeT ee 
o6cny)KHBaMne 11 3KcnnyaTnun>o. 

Uenb vi3o6peTeHi^ - yMCMbiiK'Muc tp/ao- 
eMi.oCTw paGor u yoeanMCunO np0i»3noAiu«:.ib- 50 

M OCT VI CKBaXMHbl. 



nOK 3 npvviatOT rj»opMy c noncpCHiibiMM paa- 
MepaMu. oGecncMHeniomMMH cdoGoahwu 
cnycK ce n iiMTcpoan 3anerannR nponyKTMOHO- 
ro oGbCKTa 4. B 3tom uHTepoane (lOK 3 narpe- 

B3K3T AO B0CCT3H0D/>eMHP iJ>OpMW. 4 H/J. 



y K3 33 HH 30 uenb AOCTHraCTCB TCM, MTO B 
KOMCTpyKUHil CKB3>KHHbl. BKAK)'-a»OlUCM 3KC- 

n/iy3T3MMOHHy»o icoAOUHy. cnymeHHyK) AO 

KPOBAM npOAyKTMDHOrO 06beKT3. p3CUiHpeH- 

hum ctooa CKoaxuHbi b uHTcpoa/ie 3aneraHvi« 
npoAyxTMBMoro o6beKTa. nep1>opnpoB3HHy»o 
KO/ioHny, ycTanoBneHHyio nponiB MHTepaana 
33neraMMft npoAyKTMBHoro o6beKTa. nep<t>opvi- 

p003HHa« KOAOHHa 06C3AMWX Tpy6 Bbin0AHCH3 

M3 MeT3AAa c naMHTbK), ooccraHaBAMBaioiue^ 
nepBOHanaobHyK) (t>opMy nocAe cnycica ee o 
nHTepB3A xpenAeHwa, npuMCM Hapy>KHbii?i am- 
aMerp nep4>opwpoBaHHo* koaohhw o6caAHbix 
Tpy6 nepB0H3M3AbH0(?i uwnwHAPMMecKOM <|>op- 
Mbi paoch AnaweTpy ctboa3 CKBa^KHHw, a bhyt- 
pcsHUM am3mctp 6oAbtue BHyipeHHero 
AuaMeTpa aKcnnyaiaunOHHOVf koaohhw. 

npMHUMn AewCTBIifl Met3AA3 C n3MflTbK> 

3dKAtOHaeTCA b cAeAyK}lueM. 

HaaecTHO. mto MMe»0TCfl MeTanAusecKMe 
cnAaow. y kotopwx Heynpyrwe Ae^opMauwM 

nOAHGCTbK) B0CCT3H3BAMB3K)TC» fipW CHWTMV1 
M3rpy3KM MAM H3rpeB3. T.C MCT3AA, "BCnOMW- 

H3«". npno6peT3eT npe)KHiOK) 1>opMy. 3to no- 
APMne. o6H3py>iceHHoe bo MHorwx hmctwx 

MCT3AA3X, CnA383X M MeT3AAMMCCKMX KOMflO" 

3mum»x. H33biBaeTca a^exTOM naM»TM 4>op- 

Mbl. 

M3 4>itr. 1 npeACTSBAena cxeMsrvmecxn 
npeAAaraeMa* KOHCTpyKuvia aaOon ckb3^v»hi>i; 
h3 <t>wr. 2 - ceneHMe A-A h3 <J>nr. 1 : H3 <t>wr. 3 - 
Ae^opMMpoB3MHa» nepeA cnycxoM b ckb3)km- 
ny noTavtnaJi xoAOHna: Ha <})ur. 4 - ceMeMwe B-B 
Ha <t>wr. 3 (HawGoAbUJHM A^aMeip noncpeHnoro 
ceMenMw Ae«t>opMnpoBaHHOM KonoHf'wi MCHb- 
uie BHyTpeMiiero A^aMerpa 3KcnnyarauviOH- 
hom koaohhw). 

KoHCTpyxuMR 3a6o» ckbs^mhw bkajombct 
3KcnAyaTaunoHHy»o koaohhy 1. pacuJMpoHMWii 

CTBOA 2 CKB3>KMHbl B MHTepB3AC 3aACr3HMJ1 

npoAyKTMBHoro oGbexta 4 n nep<t>opwpoB3H- 
ny»o KOAOHHy 3 o6c3AHbix Tpy6. 

HocAe 6ypeHMH cKBa)KHHbi ao kpooah npo- 
AyKTMBHoro o6beKT3 4 cnyCKaiOT SKcnnyaTa- 

UHOMHyiO KOAOHHy 1 M ueMCMUipyK)! CC. 

Aanee ocymcCTBAn»OT 6ypcmie npoA'/^TUBHO- 
ro o6bexTa 4 aoaotom. n^ar-ierp KOioporo 
MCMbuie BMyrpcHHero A"ar-ictp;t aK.cnAyara- 
UMOHMOii koaohhw 1. nocAO Mcro pac»*up«»OT 
cro pa3ABti>f;HbiMii pacumpnTCAsiMU. BwnoA- 
h«k)t pa6oru no ii3MepCHino (|>aKTnMcCKoro 
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Auauerpd ctgo/i3 CKnn.y.tiMg. CoGnpatOT nep- 
<t»opnpooaMMyto cGca/lnyKD KonoHny 3 Tpy6 na 
Meianna c naM«Tb»o uumiHApw^ecKOM <J>opMbi 
c Hapy^HWM AwaMerpoM, paoMWM flwaMeTpy 
pacujtipeMHoro doo/ia ckb3>kuhw. nepeA cny- 
ckom o CKoawuny nep<t>opupoBaHHOrt xo/iOHHe 
3 npuAaiOT <J>opMy c nonepeMnwMu pa3Mepa- 
mm. o6ecnenMB3K)iuuMii cooGoahwm cnycx ee 
c imropoan aaneranua npoAy*™DMoro o6bex- 
Ta 4. C noMomtK) o/iexTpoHarpeoaTe/ifl m/ih 
ApyniM nyTeM ocymecTon*K>r HarpeB crepxcHsi 
c noM»Tbio AO pacMeTHOii TeMneparypw. Hpu 
3tom ciepxenb c naMaTbio BoccTanaenuBacT 
cgok> nepBonaManbiiyio (J>opMy. 

n p n m e p. 6ypeHne hoa aKcn/iyaiaunOM- 
Hyto KonoMHy AO rny6vi h w 2000 m ocy mecTBn* k>t 
aoaotom 0 215.9 mm. Ha yxaaaHityK) rny6iiHy 
cnycK3»OT 3-cn/iyaraqMOHHyio xonoMHy w3 
Tpy6 0 168 mm c TO/imwHOrt 10 mm m ueMen- 
TiipyioT. 3a/ieraK>uiu* nnxe npoAVKTMBHWrt 
oGbCKT pa3Gypnaa»OT ao/jotom 0 145 mm ao 
npocKTMOvi rny6MHU 2020 m. 3aT€M ctbo/i 
ccsaxwHW pacujtipwwT pa3ABwxHUMii pac- 
ujnpiiTC/TRMv: ao A^aweipa 0 250 mm. M3 
Merannac nawaibiO w3roT3B/ineaK)T nep<t>opu- 
pooaHHyio KO/iOMny amino* L=22 m m pa3Me- 
pawn di~148 mm. d2=250 mm. Ko/iOMHy 
AC»t»opMMpyK)r. npnnao nonepenHOMy npo<i>- 
unio oim na <f>nr. 4 c nan6onbtuMM AwaMeTpoM 
noncpeMnoro Gehenna d3=140 mm. MTOo6ecne- 
mioaeT K.oobuenoM 3a3op. paeiibuf 4 mm. c 

BHyTpCMMHM AWaMGTpOM 3KCn/iy3T3UWOHHOM 

ko/iomhu 148 mm u. cneAOBOTenbuo. cbo6oa- 
ny»o TpancnopTu pooKy no rati h oft ko/iohmw b 
MitrepBa/i 3anerannfl npoAy«™Bnoro o6be»<Ta. 
CnyCKaK)T Ae^opMnponaHHyio KononHy wa 
Ko6cne 0 cxBOxmiy ao ynopa c cc 3a6oeM. 
BK/i»o i <a»OT cucteMy r^eKTpenaf pena. floc/ie 
obiAepAKM a tcmcmho onpeAeiCHMoro apeMe- 
mm noTaiiHafl KO/ionHa BOCCTanasnviBaeT cbok) 
nepBOHananbHYK) uwmHAPiwecKyio <t>opMy c 

H3Py>'.MblM AMaMCTpOM 250 MM. 

3KOHOMl1HCCK0a 3-HiCKTMBHOCTb OT DMCA" 

penim npcnnaraoM^ro TCXMir^cr.oro peme- 



HMfl OnpeAG'T^CTCf AO'iOAHMTCAbMWM AeOlUOM 

CKBaxMHbi. flo <t>opMyne /Iionion a^6mt ckp,3- 
xnHbi Q o6paTHO nponopuMOH3Ae» naTy- 
pa/ibHOMy /iorapn(|)My othoujchum paA^yca 
5 KOHTypa nnT3HM» (R«) m paA^yca CKaaxwuw 

(r c ), H3 OCHOB3HMM MerO npOM3BOAMTe/1bHOCTb 
CKB3XMHH C yBC/lMMCHM MM paAHyCOM r c , PlpM 

npoHMX paBHWx yc/iOBH9x onpeAenneiCP bw- 
paweHueM 

10 
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npwHMMan Rt'200 m. ^-0.145 m, nony^a- 

iot a 1-0.08O. 

TaKMM o6pa30M. AOCTuraeTcn yoe/tuHeHnc 

9n npOM3BOAHTe/lbHOCTM 33 CMCT pea/1M33HMH 

npeAnaraeMoro TexHUMecKoro peiueHMji. 
(PopMyna M306peTeHn« 

KOHCTpyKLJMfl 3a60P CKBaiKMMbl. BK/1K>M3K)- 

ma» 3KCnnyaTauMOHMyK) KonoMHy. cnymeH- 
nyto ao xpoB/i* npoAy^TviBHoro o6beKTa. 

paCUJMpeHHWi* CTBO/l C-KB3XWHM B MHTepB3/lC 

3a/ieraHMn npoAYKTMBMoroo6i>eKTa. ncp4>opM- 
posaHHyio KO/iOHHy o6caAMWx rpy6. ycTaHOB- 
neMHyto npome MHTepaa/ia 3a/»eraHWfl 
npoAyxTMBHoro o6beKTa. oT/iMHaK>maw- 
c n TeM. mtj. c uenbK) yMeHbiueHM« TpyAoeM- 
koctm pa6oT m yae/iMMeHi4» nponaaoAMTe/ibHO- 

CTH CKBaXUHW. OCp^OpMpOBaHMaC KO/IOHMa 

o6caAHbix Tpy6 sunonHeMa M3 Meianyia c na- 
MATbO. BoccTaHaB/iMBa»oiuei?i nepBOHaManb- 
Hy K) <J>opMy nocA»e cnycKa a MHTepaan 
Kpen/teMwa. npvmeM napy)KMbii?i AwaMeip nep- 
<t>opnpoB3HH0M koaohhw o6c3AHbix ipy6 nep- 
4 aoHdMd/ibHOM uwm^HApMMecKOwi 4>opMbi paaen 
AM3MeTpy CTBona CKBaxuHbi. a BHyipeHHurt 
AMaMeTp 60/ibiue BHyTpeMMero A^aMeTpa axc- 
n/iyaTauwoHHOM ko/iohmw. 

45 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 
dwell 
Fig. 1 



[vertically along right margin] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal 'Yemembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. I shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example, Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215 .9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions d] = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 




[sic- one of the r w j *s should be r w ) 

Assuming Rj> = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 

Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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